Epithelial to mesenchymal transition transcription factors (EMT-TFs) such as SNAI2 have been found to be expressed endogenously in epidermal stem and progenitor cells and downregulated upon differentiation. The presence of SNAI2 in progenitor cells is necessary to repress the expression of differentiation genes by binding directly to their promoters. SNAI2 is downregulated upon differentiation which allows expression of differentiation genes. Furthermore overexpression of SNAI2 can block the differentiation process suggesting that the levels of SNAI2 are crucial to epidermal cell fate decisions. To address on a genome wide level the genes that are impacted by changing the levels of SNAI2, we performed microarray analysis on SNAI2 knockdown and overexpressing epidermal progenitor cells. Here we provide detailed methods and analysis on these microarray data which has been deposited in Gene Expression Omnibus (GEO): GSE55269.
Direct link to deposited data
The deposited data can be found at: http://www.ncbi.nlm.nih.gov/ geo/query/acc.cgi?acc=GSE55269.
Experimental design, materials and methods

Tissue culture
Primary human neonatal keratinocytes were derived from newborn foreskin as previously described [1, 2] . Alternatively keratinocytes can also be purchased from a variety of vendors including Cell Applications, Lonza, and ATCC. Cells were cultured in KCSFM (Life Technologies) supplemented with bovine pituitary extract (BPE) and epidermal growth factor (EGF). Amphotropic phoenix cells (ATCC) were cultured in 10% fetal calf serum in DMEM.
Retroviral gene transfer
3 μg of each retroviral construct (overexpression or knockdown) was transfected (Fugene 6) into phoenix cells plated on 6 well plates. Viral supernatants were collected 48 h after transfection and placed on keratinocytes. Polybrene (5 μg/ml) was added and cells were spun for 1 h at 1000 rpm. After spinning, the cells were washed once in 1 × PBS and then replaced with KCSFM. Cells were transduced a total of two times on consecutive days [3] . Cells were transferred to a larger dish a day following the last transduction. Puromycin (2 μg/ml) was added to cells transduced with the pSuper Retro vector to express shRNAs targeting SNAI2 or control [4, 5] . No puromycin was added to cells transduced with the LZRS retroviral vector to overexpress control (LACZ) or SNAI2 [5] . 
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RNA isolation
Total RNA was isolated from cells expressing control shRNAs and shRNAs to knockdown SNAI2. RNA was also harvested from control LACZ and SNAI2 overexpressing cells. Cells were harvested 7 days post-transduction using the GeneJet RNA purification kit (Thermo Scientific). RNA quality and quantity were determined by using a NanoDrop 2000 (Thermo Scientific). One microgram of total RNA was reverse transcribed and quantitative PCR was performed to confirm microarray results. Samples were normalized to GAPDH.
Microarray and gene expression analysis
Microarray analysis was performed on biological duplicate samples. Labeling of cDNA and hybridization to Affymetrix HG-U133 2.0 plus arrays were performed at the University of California, San Diego's Gene Chip Core Facility. The samples included: 1) GSM1333055, keratinocytes with control shRNA replicate 1, 2) GSM1333056, keratinocytes with control shRNA replicate 2, 3) GSM1333057, keratinocytes with SNAI2 shRNA replicate 1, 4) GSM1333058, keratinocytes with SNAI2 shRNA replicate 2, 5) GSM1333059, keratinocytes overexpressing LACZ control replicate 1, 6) GSM1333060, keratinocytes overexpressing LACZ control replicate 2, 7) GSM1333061, keratinocytes overexpressing SNAI2 replicate 1, and 8) GSM1333062, keratinocytes overexpressing SNAI2 replicate 2. All samples were normalized through the Robust Multi-array Average (RMA) which utilizes a correction method based on the distribution of perfect match values among the probes through median polish [6, 7] . Differentially expressed genes were identified using significance analysis of microarrays 3.0 with a false discovery rate of less than 5%, an average fold change of ≥ 2 in any group, and an average raw expression of ≥ 100 in any group [8] .
R workflow for differential gene expression analysis
Below is a detailed workflow for RMA normalization as well as determining differentially expressed genes using the parameters stated in "Microarray and gene expression analysis" written in R.
Step 
Assessment of microarray data
After normalization and SAM analysis with two fold change to identify differentially expressed genes a Samr plot can be used to determine the quality of the data set. Fig. 1 shows the differentially expressed genes between SNAI2 knockdown and control cells. In red are genes upregulated and in green are genes downregulated upon SNAI2 knockdown.
Validation of microarray data by qRT-PCR
In order to validate the microarray data, qRT-PCR was performed on identified differentially expressed genes. These genes included differentiation induced transcripts such as IVL, TGM1, SPRR1A, and GRHL3 which were upregulated in SNAI2 knockdown cells (Fig. 2) .
Discussion
We describe here a data set containing the effects of differing levels of SNAI2 on epidermal cell fate choices. This includes microarray data with loss and gain of SNAI2 expression. Furthermore we also provide the R code for analysis of this data set or other data sets using the Affymetrix U133 Plus 2.0 arrays. This analysis uses Robust Multiarray Average normalization as well as Significance Analysis of Microarrays to identify differentially expressed genes. With loss of SNAI2, epidermal progenitor cells prematurely expressed differentiation genes. In contrast gain of SNAI2 expression inhibited baseline differentiation expression. These data suggest that SNAI2 is critical for epidermal progenitor function [5] .
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